The effects of atrazine on the sexual maturation of female rats.
The mammalian hazard assessment of the herbicide atrazine (ATR) has focused on the induction of mammary tumors and accelerated reproductive aging of adult rats, and the relationship of these effects to the inhibition of leutinizing hormone (LH) release from the pituitary, an effect itself caused by inhibition of GnRH signaling by the adult rat hypothalamus. In earlier studies, Laws et al. (Toxicol. Sci., 58, 366-376, 2000) demonstrated a delay in female rat sexual maturation induced by ATR, effects that could equally have been caused by inhibition of hypothalamic GnRH release. The present studies were designed to compare the doses that interfere with GnRH signaling seen in previous studies in adult Sprague-Dawley (SD) rats (LH surge suppression) with doses that impair GnRH signaling in peripubertal rats, as indicated by delayed sexual maturation. The studies evaluated the effects of ATR treatment on the timing of uterine growth and vaginal opening (VO) in peripubertal female Wistar (Alderley Park, AP) and SD rats. Doses of 10, 30, and 100 mg/kg ATR were administered daily from postnatal day (pnd) 21 to up to pnd 46. Determinations of uterine weight were made at pnd 30, 33, 43 (AP), and 46 (SD) and the timing of VO was also assessed in the last two of these experiments. The centrally acting GnRH antagonist Antarelix (ANT) was used as a positive control agent as it has previously been shown to prevent uterine growth and to delay VO in peripubertal AP rats. Uterine growth and VO were completely prevented in AP rats exposed to ANT. Uterine growth was delayed at pnd 30 and 33 in AP rats exposed to 100 mg/kg ATR, but this growth inhibition had been overcome by pnd 43. VO was significantly delayed in AP rats for the 100 mg/kg ATR dose. By pnd 46, VO was significantly delayed in SD rats exposed to both 30 and 100 mg/kg ATR, but uterine weights were unaffected by that time (as for AP rats). It is concluded that the no-effect level for the effects of ATR on sexually immature rats (10 mg/kg in SD; 30 mg/kg AP) is approximately the same as reported previously by Laws et al. in peripubertal Wistar rats (25 mg/kg). However, the no-effect level in peripubertal female SD rats is nearly an order of magnitude greater than the no-observed effect level observed in female SD rats fed ATR for 6 months (1.8 mg/kg) where LH suppression was used as an indicator of effect on the pituitary/hypothalamic axis (USEPA, Atrazine-DACT Fourth Report of the Hazard Identification and Review Committee, April 5, 2002). These results support the conclusion that the pituitary/hypothalamic axis in peripubertal female SD rats is less sensitive than that in adult female SD rats.